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SPARK PLUG WITH 3 6Qo FIRING TIP 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to spark plugs for 
internal combustion engines, and more particularly to a 
novel spark plug with a 3 60° firing tip configuration which 
reduces fouling and enables cleaner, more economical and 
more efficient burning of the combustible gases in the 
cylinders of internal combustion engines, 

2 . Description of the Related Art 

Spark plugs of conventional design, and employed almost 
universally in small engines and automotive type engines, 
are distinguished essentially by two features. 

First, all such plugs possess an outer electrode and an 
inner central electrode, and produce a single spark confined 
within a small finite area located in the vicinity of the 
center electrode. 

Second, in such plugs, the spark typically begins at 
the outer grounded electrode and travels toward the inner, 
center positive electrode. 
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In regard to the first of such features, the space 
between the electrodes within which sparking is conducted is 
typically significantly limited in dimension to insure 
greatest intensity as well as accuracy of location of the 
spark. This aspect of plug design affects the accumulations 
of carbon deposits and oil that are typically left on the 
insulator and electrodes during plug operation and which 
tend to diminish the sparking effectiveness and overall 
efficiency of the plug. It is now well known that the 
common spark plug, having a single central spark gap, is 
subjected to a range of working temperatures, including 
extremely high temperatures, which tend to overheat the 
ground electrode, to cause electrical resistance to greatly 
increase and to rapidly diminish the plug's serviceability, 
thereby requiring frequent replacements. Such conventional 
spark plugs are based upon the principle of thermal 
cleansing and for this reason are designed to function at 
predetermined high working temperatures; otherwise, the 
spark gap erodes and becomes fouled with carbon and oily 
sludge. However, the high working temperatures can cause 
undesirable detonation and pre-ignition. 
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In regard to the second of such features, conventional 
spark plug designs have evolved based on low voltage point 
type ignitions and the knowledge that gas vapors introduced 
into the cylinder are densest at or near the central ground 
electrode because they have not flowed far enough away from 
their introduction point to the cylinder adjacent the plug. 
This theory, however, has been virtually discarded since it 
is now recognized that the gas vapors are densest at the 
dome of the cylinder head, as the latter approaches the top 
of its stroke and compression of the vapors takes place. 

OBJECTS AND SUMMARY OF THE INVENTION 
It is therefore an object of the present invention to 
provide a spark plug which provides rapid and even fuel 
ignition, and extremely efficient sparking conditions, which 
are greatly enhanced by today's advanced electronic ignition 
high-voltage systems and will overcome all the deficiencies 
and drawbacks of spark plugs currently known. 

Another object of the present invention is to provide a 
spark plug having a center positive electrode structure 
which is novel in design, whereby accumulations of carbon 
and other undesirable deposits on the sparking and insulator 
surfaces are greatly reduced or entirely eliminated. 
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Still another object of the present invention is to 
provide a spark plug with a cylindrical outer ground 
electrode and an inner positive electrode supporting a disk- 
shaped element, where the element defines a continuous 
annular firing gap between the inner and outer electrodes, 
thereby establishing a more extensive combustion region. 

Yet another object of the present invention is to 
provide a novel spark plug design having a cylindrical outer 
ground electrode and an inner positive electrode supporting 
a planar disk atop the inner electrode, wherein one or 
several sparks can be generated between the two electrodes 
and, in contrast to conventional spark plugs, the direction 
of travel of the spark is from the outer electrode to the 
inner electrode. 

These and other objects are attained by the spark plug 
of the present invention which includes an outer cylindrical 
ground electrode and an inner positive electrode including a 
substantially flat disk-shaped element supported by the 
inner electrode above the outer electrode. The distance 
between the inner disk-shaped (the positive) electrode and 
the outer annular (the negative) electrode defines an 
annular firing zone between which the spark moves in a 360° 
direction so that the points of ignition change continually, 



thus causing flame propogation in random directions for 
elimination of cold spots in the combustion chamber, thereby 
preventing build-up of deposits. 

Preferably, the inner electrode comprises a solid, 
planar disk overlying the outer electrode and defining 
between the two a gap "G" . In a variation of the invention, 
the disk is provided with a lip which extends in the 
direction of the outer electrode. The lip can be alloyed 
and have a rectangular cross-section or a triangular cross- 
section, and the gap between the inner and outer electrode 
can be adjusted, either at the time of assembly or later. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 depicts a spark plug in accordance with the 

present invention in side view; 

Figure 2 is an enlarged fragmentary view, partly in 

section, of the spark-generating end of the spark plug shown 

in Figure 1; 

Figure 3 is an end view of the. spark-generating end of 
the spark plug shown in Figure 1; 

Figure 4 is a fragmentary side view, partly in section, 
of a spark plug with one variation of the disk-shaped 
electrode of the present invention; and 
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Figure 5 is a fragmentary side view, partly in section, 
of a spark plug with a second variation of the disk-shaped 
electrode of the invention. 

nETATT.ED DESCRIPTION OF THE INVENTION 
Referring now to Figures 1, 2 and 3, the spark plug 10 
of the invention includes an outer ground electrode 12 
(shown in Figure 2 mounted within cylinder housing C) in 
which is disposed, in a manner known in the art, an 
insulator 14 which supports a central positive electrode 16. 
The insulator 14 has an end 15 which projects into the 
cylinder of the engine. The central electrode 16 includes a 
rod-shaped element which is frictionally mounted in and 
projects substantially axially from the end 15 of the 
insulator 14. The free end of the rod-shaped element is 
provided with a disk-shaped plate element 18 preferably 
attached at its center to the rod-shaped element as, for 
example, by welding. The disk-shaped element is of circular 
shape and has parallel opposing surfaces disposed in facing 
relationship with each other and to the contact face of the 
outer electrode 12. 

Preferably, the contact face of the outer electrode 12 
is provided with a hardened, annular, alloyed surface 13 to 
better withstand the constant abuse which results from the 



sparks that move from the contact face 13 to the disk-shaped 
element 18 of the inner electrode. 

From Figure 3, it can be seen that the disk-shaped 
element of the inner electrode is circular with a sparking 
surface (not shown in Figure 3, but denoted as S in Figure 
2) arranged about the entire 3 60 degrees of the element, 
thus allowing the generated spark to jump the path of least 
resistance from the outer electrode to the inner electrode 
across gap G. The invention contemplates one or more sparks 
being generated at any time. The spark plug electrode 
shields the insulator 14 from the combustion of fuel, oil 
and/or air mixtures used in many internal combustion 
engines. 

A spark plug fabricated in accordance with the present 
invention has been shown to have a life of well over 100,000 
miles, and therefore eliminates costly tuneups and fuel 
consumption, keeps engine oil clean and improves engine 
performance. Use of such plugs will help to eliminate 
fouling in virtually all two cycle engines, including 
motorcycles, jet skis, chain saws, etc. 
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Figure 4 shows a first variation 20 of the disk-shaped 
electrode in which an annular lip or flange 22 is located at 
the periphery of the electrode 20 and extends co-axially. 
The lip 22 has a rectangular cross-section and an annular 
face 23 which is disposed in opposition and parallel to the 
annular contact face 24 of the outer electrode 12. The 
distance between the contact face 24 and the annular face 23 
defines a sparking gap G which can be varied by choosing an 
appropriate length of the end of the insulator 15 which 
projects beyond the contact face 24 into the cylinder (for 
example, by original equipment manufacturers) or by choosing 
an appropriate length of the rod^like element on which the 
disk-shaped element is supported (for example, by 
aftermarket suppliers) . 

Figure 5 shows a second variation of the disk-shaped 
element of the spark plug in which the lip 25 of the element 
has a triangular cross-section and an annular oblique face 
26 which is angled toward the center of the insulating 
element. 

There has thus been described a novel spark plug tip 
structure which enables highly efficient burning of gas 
vapors so that deposits and products of combustion are kept 
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from forming on the electrodes as well as the insulating 
element. 

The anti-fouling 360° multiple sparking capability of 
this plug prevents misfire, keeps the engine crankcase oil 
clear and combustion chambers almost carbon free, and 
further transfers heat in an improved manner thereby 
virtually eliminating pre-ignition and dieseling. 

While the present invention has been described in 
conjunction with specific embodiments thereof, it is evident 
that many alternatives, modifications, and variations will 
be apparent to those skilled in the art in light of the 
foregoing description. For example, the portion of the 
insulating element 14 extending into the cylinder may be 
provided in different lengths to accommodate different heat 
ranges, the metal used for the center electrode and disk- 
shaped element may be varied to allow for various heat 
ranges, and the gap G can also be varied, as described 
above. Accordingly, the present invention is intended to 
embrace all alternatives, modifications, and variations 
which fall within the spirit and scope of the appended 
claims. 



